treated with dihydrostreptomycin or neomycin is shown in Fig.  I(a) . The overall greater decrease in yield of flagella (at all stages of growth inhibition) induced by neomycin can be explained if neomycin produces more errors in flagellin synthesis de novo per ribosome than does dihydrostreptomycin. Preliminary results on the cysteine/leucine incorporation ratio in 100%-inhibited cells suggests that the observed error level, in isolated flagella, for both drugs is the same. This may mean that there is a cut-off point in abnormality beyond which the flagellin is not incorporated into flagella, hence the lower yield with neomycin.
Inhibition of growth (%)
and dihydrostreptomycin (0). (b) Effect on growth of neomycin (A) and dihydrostreptomycin (A); growth of control cells (0) . Yield of untreated cultures = 4.8 pg/mg dry wt. of cells. The amount of flagella present at the time of addition of drug has been subtracted. treated with dihydrostreptomycin or neomycin is shown in Fig.  I(a) . The overall greater decrease in yield of flagella (at all stages of growth inhibition) induced by neomycin can be explained if neomycin produces more errors in flagellin synthesis de novo per ribosome than does dihydrostreptomycin. Preliminary results on the cysteine/leucine incorporation ratio in 100%-inhibited cells suggests that the observed error level, in isolated flagella, for both drugs is the same. This may mean that there is a cut-off point in abnormality beyond which the flagellin is not incorporated into flagella, hence the lower yield with neomycin.
In conclusion, the data presented in this communication According to chemiosmotic theory, inorganic cations enter mitochondria passively, driven by a respiration-dependent membrane potential (Mitchell, 1973) . Unidirectional K+ and Mgt fluxes both into and out of mitochondria depend on respiration (Diwan & Tedeschi. 1975 : Diwan el al.. 1979 . Analysis of the K+-flux data, by using classical formulations relating ion fluxes to electrochemical potential gradients, does not support a passive mechanism of K+ transport (Diwan & Tedeschi, 1975) . Two assumptions underlying this analysis are ( I ) that the only driving force is the electrochemical potential VOl. 9 gradient, and (2) that ions move independently through the membrane (Hodgkin & Keynes, 1955) . Brierley and co-workers have suggested that the second of these assumptions may be invalid. They propose that K+ enters via a passive uniport mechanism, but exits via a Kt/H+ exchanger (Chavez e f al., 1977) . The existence of K+/Ht or Nat/Ht antiport mechanism(s) has been postulated by several investigators (Azzone et al., 1978 : Bogucka & Wojtczak. 1979 Chavez et al., 1977; Cockrell, 1973 : Crompton et al., 1978 Garlid, 1979; Mitchell & Moyle, 1969) .
Alternatively, an energy-linked mechanism has been postulated to directly couple K+ influx to OH-influx (Diwan & Lehrer, 1978) . Direct involvement of the energy-transduction apparatus is suggested by an inhibitory effect of the oxida-BIOCHEMICAL SOCIETY TRANSACTIONS the K+-influx rate is plotted against the OH-concentration. In (c) the K+-efAux rate is plotted against the OH-concentration. Concentrations in the medium of K t in (b) and (c): 0, 12.9-1 3.5 mM; @ 4.2-4.5 m~; 0, 1.7-1.9mM; 0 , 1 .0-1.2 mM.
tive-phosphorylation inhibitor dicyclohexylcarbodi-imide on Kt influx, although multiple sites of this inhibitor's action are not ruled out (Gauthier & Diwan, 1979 ). The proposed model would be analogous to the ATP-dependent K+/Ht exchange mechanism found in gastric parietal-cell secretory membranes (Schackmann et al., 1977) . As described previously (Diwan et al., 1979) , rat liver mitochondria (5-6 mg of protein/ml) were incubated in media (PH adjusted with HCI) containing 200mM-SUCrOSe, 3 0 m~-T r i s , 7.5 mwsuccinate, KCI as indicated, and trace amounts of 42KC1, 'H20 and I'4Clsucrose. Sampling was by centrifugation through silicone (Harris & Van Dam, 1968) . Unidirectional K+ influx is calculated from the change in 42K+ content between 0.75 and 7min of incubation. Net Kt flux is calculated from the simultaneous change in total mitochondria1 K+. Unidirectional efflux values are the differences between influx and net flux rates.
In the experiment of Fig. 1 , N-ethylmaleimide was present to block proton-linked P, exchange. Linear plots of 1/K+ influx versus I/[external K+1, at different pH values, intersect approximately at a common point to the left of the ordinate (Fig.  la) . Such results suggest a sequential reaction mechanism if OH-is considered a possible co-substrate (Diwan & Lehrer, 1978) , although other pH effects are possible. The linear dependence of Kt influx on external [OH-] (Fig. Ib) is consistent with a co-substrate role for OH-if the K, for OH-is above the pH range studied. The linearity of the dependence of K+ efflux on [OH-] (Fig. Ic) has been less clear in some experiments, owing to greater scatter of the efflux data. However, a continuous increase in Kt efflux with increasing pH has been observed consistently.
In another experiment comparing the effects of the presence and absence of N-ethylrnaleirnide, K + efliux increased from 0.9+0.9prnol/min per g of protein ( m e a n k s .~. of fow determinations) to 3.1 k0.4 as the pH of control media containing 3 mM-Kt increased from 7.0 to 8.0. In the presence of 500,u~-ethylmaleimide, K t efflux increased from 1.7 k0.7 to 5.3 k 0.7 as the pH increased from 7.0 to 8.0.
The pH-dependence of Kt efflux is inconsistent with a passive Kt/Ht antiport mechanism. Since Kt efflux increases with increasing pH over the entire range from 6.8 to 8.0, 'leakiness' of the mitochondria at alkaline pH cannot account for this discrepancy. Furthermore, K t influx and to some extent Kt efflux remain respiration-dependent even at p H 8 (Diwan & Tedeschi, 1975) . Thus, if K t efflux occurs via K+/Ht exchange (or with OH-) the mechanism is probably directly energy-linked. This work was supported by grant GM-20726 from the National Institutes of Health, U S A .
